Abstract: Countries differ in the extent to which their financial systems are bank-based or market-based. This paper presents evidence on the impact of financial development and structure on bank performance using bank-level data for a large number of developed and developing countries. For countries that have underdeveloped financial systems, we show that a move towards a more developed financial system reduces bank profitability and margins. Controlling for both bank and market development, financial structure per se does not have an independent effect on bank performance.
Introduction
Countries differ widely in their relative reliance on bank vs. market finance.
Germany and Japan, for instance, are regarded as bank-based, as in these countries the volume of bank lending relative to the stock market is rather large. At the same time, the United States and the United Kingdom are considered to be more market-based.
Recently, Demirguc-Kunt and Levine (1999) The variety of financial systems around the world poses economists with several interesting questions. A substantial body of literature has already shown that both banking sector development and stock market development may lead to higher growth at the firm, industry and country level. 2 However, as discussed in Stulz (1999) , financial structure -the relative importance of banks vs. markets -may also have important implications for firm performance and long-run economic growth. Demirguc-Kunt and 2 See King and Levine (1993 a,b) and Levine and Zervos (1998) on evidence regarding financial development and economic growth. Rajan and Zingales (1998) show that industries that rely more heavily on external finance grow faster in countries with better-developed financial systems. Demirguc-Kunt and Maksimovic (1998) show that firms in countries with an active stock market and large banking sector grow faster than predicted by individual firm characteristics. Maksimovic (2000) and Levine (2000) analyze the impact of financial structure on firm performance and economic growth, respectively.
In this paper we focus on the performance of the banking sector itself across different financial systems. The purpose of this paper is twofold. First, we investigate the impact of financial development on bank profits and margins. Second, after controlling for the level of financial development, we examine if financial structure has an independent impact on bank performance. If banks operating in different financial structures show differences in performance (especially bank margins), this could have important implications for economic growth. After all, if financial structure differences do not translate into differences in the cost of bank financing for firms, it becomes much less clear that they are important.
To our knowledge, this is the first paper considering the impact of financial structure on bank performance. Using bank-level data for a large number of developed and developing countries over the 1990-1997 period, we investigate if there is any relationship between measures of bank performance on the one hand, and levels of bank and stock market development, and financial structure on the other.
We consider two measures of bank performance: bank profitability (measured as profits divided by assets), and bank interest margins (measured as net interest income divided by assets). As an accounting identity, the bank interest margin equals (pre-tax) profits plus bank operating costs, plus loan loss provisioning (and minus non-interest income). Bank profitability and bank interest margins can be seen as indicators of the (in)efficiency of the banking system, as they drive a wedge between the interest rate received by savers on their deposits and the interest paid by lenders on their loans. As such, these variables will affect the cost of bank finance for firms, the range of investment projects they find profitable and thus economic growth.
In general, we find that financial development has a very important impact on bank performance. Simple means tests show that countries with underdeveloped financial systems have significantly higher levels of bank profits and margins. Once we control for the level of financial development, however, there is no significant difference in bank profits or margins between bank-based and market-based systems.
These relationships are largely confirmed by regression analysis. Specifically, we see that higher bank development is related to lower bank profitability and interest margins. Lower profitability and lower interest margins should be reflections of increased efficiency due to greater competition among banks. Stock market development on the other hand, leads to increased profits and margins for banks especially at lower levels of financial development, indicating complementarities between bank and stock market finance. Stock market development may improve bank performance, for instance, as stock markets generate information about firms that is also useful to banks. Alternatively, the legal and regulatory environment that makes stock market development possible may also improve the functioning of banks.
The remainder of this paper is organized as follows. Section 2 discusses the data.
Section 3 presents the empirical results. Section 4 concludes.
The data
This study combines bank-level data on profitability, interest margins and other bank-level variables with cross-country data on financial structure. Our bank-level data are derived from bank balance sheets and income statements, as available from the BankScope data base compiled by Fitch IBCA. The data set covers all OECD countries as well as many developing countries. For a list of countries included in this study, see Next, Tvt/gdp is the total value of stocks traded divided by GDP, as an indicator of stock market activity. Some developing countries, such as Bolivia, Guatemala, Nepal, Nigeria, Paraguay and Zambia, have hardly any stock market activity at all at 0.2 percent of GDP or less. Among the developed countries, Austria, Greece, and Italy also have relatively dormant stock markets with trading volume at less than 10 percent of GDP.
In the empirical work, we also examine how the performance of the banking sector (in terms of profits and the net interest margin) is related to the relative development of the banks and stock markets of bank and stock markets. To capture whether a financial system is bank-based or market-based, we use an index of financial structure constructed by Demirguc-Kunt and Levine (1999) . Specifically, this Structure index is the means-removed average of relative size, relative activity and relative efficiency measures. Relative size here is calculated as the ratio of the stock market capitalization to total assets of deposit money banks; relative activity is defined as the total value of stocks traded divided by bank credit to the private sector; relative efficiency, finally, is given by the product of total value traded and average overhead costs of banks in the country. Higher values of Structure indicate a more market-based financial system. We classify countries with values of the Structure variable above (below) the mean as market-based (bank-based) financial systems. Further, Market is a dummy variable that takes the value 1 for market-based systems and 0 for bank-based systems. The table shows that there is wide variation in financial structure within income groups as well as across income groups.
Empirical evidence
This section presents empirical evidence on the relationship between bank performance and financial structure. As an initial look at this relationship, Panel A of Table 3 provides the mean values of the Profit/ta and Net Margin/ta variables for bankbased and market-based systems separately. The figures show that both profits and margins of banks are lower in market-based financial systems, although only the difference in margins is statistically significant at the 5-percent level. These mean figures can be misleading, however, since they do not control for the development of the financial sector or other determinants of profits and margins.
In Panel B of Table 3 , we look at differences in means for three groups of countries: underdeveloped, bank-based and market-based financial systems. A country's financial system is classified as underdeveloped if its bank and stock markets are both underdeveloped. A country's banking system or stock market, in turn, is considered underdeveloped if Bank credit/gdp or Tvt/gdp are below the sample mean, respectively.
Accordingly, we now only classify financial systems as bank-based or market-based if the financial system is not deemed underdeveloped. This three-way classification points at a real difference between developed and underdeveloped financial systems. Indeed, bank margins and profits decline significantly, as financial systems become developed.
Further, bank profits and margins are higher in market-based systems than in bank-based systems, although these differences are not statistically significant.
Next, we study these relationships more formally within a regression setting. Our empirical framework extends the work in Demirguc-Kunt and Huizinga (1999) on the determinants of bank profitability and interest margins to include indices of financial structure. The basic regression equation is as follows
where I i,j is the independent variable (either Profit/ta or Net Margin/ta) for bank i in country j; B i,t are bank variables for bank i; X j are country variables for country j; S j are financial development and structure variables for country j; and ε i,j is an error term.
Versions of (1) are estimated with either bank-level data or country-level data. The banklevel specifications use bank mean values over the sample period for each bank. Countrylevel specifications instead use country mean values for bank and other variables. We report White's heteroskedasticity-consistent standard errors. Detailed variable definitions and sources are provided in the Appendix. Table 4 reports the results of Profit/ta regressions along the lines of equation (1).
In the first three specifications we include bank and stock market size measures among the independent variables to control for the level of financial development, while in the last three specifications we include activity measures instead. Specifications 1 and 4 use bank-level data, and the rest of the specifications use country-level data. We also try two different measures of financial structure. Specifications (1) and (2) The macro variables are mostly insignificant except for inflation which is significant and positive throughout. This suggests that banks tend to profit in inflationary environments. We also see that Profit/ta is significantly and positively related to Tax Rate in the bank-level specifications. Tax rate is the effective tax rate on bank income constructed as the ratio of a bank's tax liability to its pre-tax profits. The positive coefficient on the Tax Rate variable suggests that banks in high-tax environments have to earn higher pre-tax profits to pay these taxes. This also suggests that banks are able to pass on at least part of their taxes to their customers. Next, we turn to the financial system variables. We want to explore the role of financial structure on bank performance, while controlling for the level of bank and stock market development. In the first three specifications, we control for financial development by including Bank/gdp, Central bank/gdp, and Mcap/gdp, as indicators of (central) bank and stock market size. In the last three specifications, we instead include Bank credit/gdp and Tvt/gdp as indicators of bank and stock market activity.
In all specifications, we see that private bank development measures, whether relating to size or activity, have negative signs, with statistically significant coefficients in four of the six regressions. This may suggest that banks in a well-developed banking market face tougher competition, and therefore lower profitability. We also see that
Central bank/gdp enters with a positive coefficient. Since a high level of central bank activity is an indicator of lower (private) financial system development this is consistent with the previous result (see also Demiguc-Kunt and Levine, 1999).
Next, we see that Mcap/gdp and Tvt/gdp both obtain positive and significant signs in all specifications. This suggests that controlling for the level of bank development in countries with well-developed stock markets banks have greater profit opportunities.
Why would stock market development ever increase bank profitability? A possible explanation is that stock market development allows firms to be better-capitalized, thereby reducing risks of loan default. Also, at a higher level of stock market development, much information on publicly traded firms is made available that also enables banks to better evaluate credit risk. However, the impact of stock market development on bank performance is not linear. Specifically, when we add a squared term of stock market development into our specifications, this squared term enters with a negative and significant coefficient. This suggests that at some point the potential gains of stock market development for bank performance have been realized. After this point, it may become immaterial whether further financial development takes the form of bank market or stock market development (as is consistent with the Demirguc-Kunt and Maksimovic, 1996).
In specifications 1,2 and 4,5 we include the Structure index to capture whether a country is market-based or bank-based. Structure enters all four specifications with a negative sign, but it is only significant in the country-level regressions in specifications 2 and 5. This suggests that after controlling for the level of financial development, there is some evidence that a more market-based financial structure would lead to lower levels of bank profits. However, the correlations between the Structure index and measures of stock market development tend to be very high at over 80 percent. Therefore, in specifications 3 and 6 we replace the Structure variable with the Market dummy variable, with lower levels of correlation with our stock market indicators at about 60 percent.
Using this indicator of financial structure, we no longer see a significant effect of financial structure on bank profits. Tables 4 and 5 are completely analogous.
Clearly, Profits/ta and Net Margin/ta are interrelated, as a bank's net interest income is a major determinant of its profitability. 4 The Net Margin/ta variable perhaps more accurately reflects how financial structure affects the bank's financial customers (depositors and lenders) rather than the bank itself. However, most of the results in Table 4 and 5 are similar. In our discussion of Table 5 , we will therefore focus on how the results in Table 5 differ from those in Table 4 . Starting with the bank-level variables, we see that the coefficient of Loan/ta is positive and significant in three specifications. This sensibly reflects that loans are interest-paying (as opposed to say the cash on the balance sheet), thereby increasing net interest income. Overhead/ta enters all specifications with positive coefficients which are significant in four cases. This suggests that banks pass on their non-interest expenses, such as wages, to their financial customers (in terms of lower deposit rates and/or higher lending rates).
Turning to the financial structure variables, we see that the results in Table 5 are largely similar to Table 4 . Looking at the separate bank and stock market variables, we see that they are significant with the same signs as before. The Structure index is again negative throughout but now only significant in one specification. When replaced with the Market variable, the impact of financial structure on bank margins is no longer significant.
Our raw data indicate that bank profits and margins tend to be relatively high in underdeveloped financial systems regardless of financial structure. This suggests that financial structure is particularly important at lower levels of economic development. To test whether this is the case, we estimate regressions as in Tables 4 and 5 including an interaction term of the Structure variable and gdp per capita. The interaction term is not statistically significant and leaves the other results unchanged in the unreported regressions.
As an additional test, we include several institutional variables reflecting the legal and regulatory environment to the various specifications. We include these institutional variables as controls since they can be expected to have a direct impact on bank profitability. To a large extent, the institutional environment is expected to shape the financial structure, and therefore the impact of financial structure may be weaker after we control for the underlying institutional environment. Indeed, there is no clear role left for financial structure, after we include measures of legal code and effectiveness and restrictions on bank activities. 5 These results are also not reported.
Conclusion
The empirical evidence of this paper suggests that banks have higher profits and margins in underdeveloped financial systems. Once we control for the level of financial development, financial structure, i.e. the relative development of banks versus markets, does not have an independent effect on bank profitability or margins. In developed financial systems, bank profits and margins are indeed not statistically different across bank-based systems and market-based systems.
Regression results indicate that greater bank development lowers bank profits and margins. Underdeveloped banking markets tend to be rife with resource-costly inefficiencies and less-than-competitive pricing behavior, as also suggested by their relatively high profitability and net interest margins. Thus greater bank development brings about tougher competition, higher efficiency and lower profits.
We also see that in underdeveloped financial systems stock market development improves bank profits and margins. This reflects the complementarities between bank and stock market development. Specifically, stock market development and the improved availability of equity financing to firms may increase their borrowing capacity.
Furthermore, the better and more easily available information which stock markets demand also enables banks to better evaluate credit risk. This can lead to an increase in bank profits. However, at higher levels of stock market development we no longer observe these complementarities.
Overall, our results provide evidence that differences in bank and stock market development do translate into differences in the cost of bank financing for firms. Indeed, for countries with underdeveloped financial systems, greater financial development would improve the efficiency of the banking sector, potentially leading to increases in growth, both at the micro or firm level and at the macro level. However, we find that financial structure per se does not have a significant, independent influence on bank profits and margins. Columns (1) and (4) are estimated using mean values for each bank for the 1990-97 time period. Columns (2) and (5) are estimated using country means over the sample period. Columns (3) and (6) replace Structure in specifications (2) and (5) by Market. Dependent variable is profit/ta which is before tax profits divided by total assets. Detailed variable definitions and data sources are given in the appendix. White's heteroskedasticity consistent standard errors are given in parentheses.
(1) Columns (1) and (4) are estimated using mean values for each bank for the 1990-97 time period. Columns (2) and (5) are estimated using country means over the sample period. Columns (3) and (6) replace Structure in specifications (2) and (5) by Market. Dependent variable is the net margin/ta defined as interest income minus interest expense over total assets.Detailed variable definitions and data sources are given in the appendix. White's heteroskedasticity consistent standard errors are given in parentheses.
(1) Mcap/bank -stock market capitalization divided by total assets of the deposit money banks.
Tvt/bank credit -total value of stocks traded divided by bank credit to private sector.
Tvt*overhead costs -total value of stocks traded multiplied by average overhead/ta of banks in the country.
Structure -means-removed average of Mcap/bank, Tvt/bank credit and Tvt*overhead costs, as described in Demirguc-Kunt and Levine (1999) . Higher levels indicate more market-based systems.
The above variables are constructed as described in Beck, Demirguc-Kunt and Levine (1999) . Stock market information are from the Emerging Markets data base of the International Finance Corporation. The rest are from the International Financial Statistics of the International Monetary Fund.
Legal and Institutional Indicators
Stockholder rights -an index of shareholder rights from La Porta, Lopez-de-Silanes, Shleifer and Vishny (1998). The index is formed by adding 1 if: (1) the country allows the shareholders to mail their proxy to the firm; (2) shareholders are not required to deposit their shares prior to the General Shareholders' Meeting; (3) cumulative voting or proportional representation of minorities in the board of directors is allowed; (4) an oppressed minorities mechanism is in place; (5) the minimum percentage of share capital that entitles a shareholder to call for an Extraordinary Shareholders' Meeting is less than or equal to 10 percent (the sample median); or (6) shareholders have preemptive rights that can only be waived by a shareholders' vote. The index ranges from 1 to 6.
Creditor rights -an index of creditor rights from La Porta, Lopez-de-Silanes, Shleifer and Vishny (1998) . The index is formed by adding 1 if: (1) the country imposes restrictions, such as creditors' consent or minimum dividends to file for reorganization; (2) secured creditors are able to gain possession of their security once the reorganization petition has been approved (no automatic stay); (3) secured creditors are ranked first in the distribution of the proceeds that result from the disposition of assets of a bankrupt firm; and (4) the debtor does not retain the administration of its property pending the resolution of the reorganization. The index ranges from 0 to 4.
Contract enforcement index -produced by Business Environmental Risk Intelligence (BERI), this index measures the "relative degree to which contractual agreements are honored and complications presented by language and mentality differences." It is scored 1-4, with higher scores for greater enforceability.
Common Law -A dummy variable that takes the value one for common law countries and the value zero otherwise. The source is La Porta, Lopez-de-Silanes, Shleifer and Vishny (1998) .
